Airway aspiration of foreign bodies is relatively common in young children. Visible objects are commonly removed under direct vision using grabbing forceps inserted through a rigid bronchoscope. We describe a case of aspiration of the hollow tip of a plastic pen which lodged distally in the right main bronchus of an older child. This object was located so distally that it could only be visualised using flexible fibreoptic bronchoscopy. A novel method was required for successful retrieval, which involved the passage of a guidewire through the centre of the foreign body. A balloon angioplasty catheter was then railroaded over the guidewire through the foreign body and the balloon inflated with saline. This allowed the foreign body to be pulled proximally out of the airway.
We describe a case of aspiration of the distal tip of the outer casing of a plastic ballpoint pen in a 15-year-old. This lodged 'perfectly' in the right middle lobe segmental bronchus, with resultant great difficulty in its retrieval.
The plastic tip of the pen was cone-shaped, 17 mm in length with a hole through the centre (Figure 1 ). The boy had unscrewed the tip of the pen with his mouth. On breathing in, he aspirated the tip with an initial choking episode. This had occurred at school approximately four hours prior to presentation. On examination he showed no signs of respiratory distress, but coughed on deep inspiration. His oxygen saturations were 99% on room air. Chest auscultation revealed a loud biphasic wheeze on the right side. A standard postero-anterior chest X-ray showed no abnormality with no sign of the radiolucent foreign body. He was otherwise healthy, not on any medications and weighed 61 kg.
He was listed for diagnostic bronchoscopy and was brought to theatre after appropriate fasting. Intravenous access was gained prior to an inhalational induction with oxygen and sevoflurane. Direct laryngoscopy was performed at a deep level of anaesthesia and the vocal cords sprayed with 4 ml 2% lignocaine. Initially, the patient was kept spontaneously breathing using a T-piece attached to a size 6 nasopharyngeal airway. The circuit was then connected to the side-arm of a size 6, 30 cm long Karl-Storz bronchoscope during rigid bronchoscopy. This failed to reveal any foreign body in the major airways, but because of the history and clinical findings, fibreoptic bronchosocopy was performed to look more distally. This was performed through a laryngeal mask airway and showed the conical foreign body lodged longitudinally in the right middle lobe bronchus, with the narrower end distally.
Attempts at removal using rigid bronchoscopy and Karl-Storz micro-grabbers proved futile as the foreign body was beyond reach. A plan was then made to try and retrieve the foreign body by passing a guide-wire (145 cm, 0.86 mm ID, Medtronic) through the hole and railroading an angioplasty balloon dilatation catheter (75 cm, 6F, Boston Scientific) over the wire through the foreign body. Inflation of the balloon would then allow the foreign body to be pulled proximally out of the bronchus (Figure 2 ). The guidewire was passed down the suction port of a fibreoptic bronchoscope through the foreign body. The fibreoptic scope then had to be removed to allow the balloon catheter to be passed over the wire and through the foreign body. This proved a very difficult task as the wire often slipped out of the foreign body during this manoeuvre. This was discovered on re-inserting the fibreoptic scope alongside the catheter. It was possible, at this stage to manually ventilate through the laryngeal mask airway.
The technique that we finally found successful was to pass the wire through the foreign body under direct vision from the telescopic Hopkin's rod of a rigid bronchoscope. The balloon catheter could then be railroaded over the wire through the foreign body under direct vision. Saline was used to partially inflate the balloon and after an initial 'snagging' resistance the foreign body was pulled back 4 to 5 cm, before coming off the balloon in the right main bronchus. Fortunately the foreign body was then within reach of rigid micrograbbers and so could be successfully removed. During this time anaesthesia was maintained using a combination of propofol boluses and sevoflurane.
The retrieval attempts caused some localised airway trauma, so a further chest X-ray was performed prior to awakening which ruled out any pneumothorax. The boy was stable postoperatively and discharged home the following day.
Although foodstuffs such as peanuts are the most commonly aspirated foreign bodies 1,2 , this case highlights the particular difficulties that certain small pen parts can present on aspiration, especially in older children. As we found in this case, the chest X-ray may be normal in up to 40% of foreign body aspiration cases 3 with radio-opaque foreign bodies found in only 10 to 20% 1, 4 . Expiratory films may improve diagnosis of bronchial foreign bodies by visualising air trapping and/or mediastinal shift, if there is partial obstruction of the bronchial lumen on expiration creating a ball-valve like effect 5 . Other signs on chest X-ray include atelectasis and lobar pneumonia, especially in those with a delayed diagnosis 1, 4, 5 . Missed or delayed diagnosis can result in a range of complications from chronic wheezing or recurrent pneumonia to life-threatening airway obstruction or lung abscess requiring resection 2 .
This reinforces the need for diagnostic bronchoscopy in all patients who present with a history of aspiration, even if no obvious clinical or radiological signs are present. We prefer a spontaneous breathing technique for initial bronchoscopy and foreign body location, aiming to minimise further distal movement of the foreign body. Drawbacks of the technique include variable depth of anaesthesia with coughing, laryngospasm and episodes of desaturation 6, 7 . If severe, this will require conversion to a technique with controlled ventilation. Maintaining adequate depth of anaesthesia is possible using an intravenous technique, but keeping the patient oxygenated may prove challenging during instrumentation of the airway.
To summarise, distal or impacted airway foreign bodies, such as small ballpoint pen parts, can prove very difficult to retrieve, especially in older children. We describe a technique for retrieval that has been used successfully in our hospital.
